Objectives-To ascertain non-ceremonial tobacco use among rural American Indians in New Mexico (United States). Design-A geographically targeted telephone survey. Setting-Rural New Mexico. Participants-American Indian residents aged 18 years and older. Main outcome measures-Prevalence of ever-smokers and current smokers of cigarettes and ever-users and current users of smokeless tobacco, number of cigarettes smoked, and prevalence of cigarette smoking quitting behaviour. Results-Of the 1266 respondents, 38.5% (95% confidence interval (CI) = 34.5% to 42.1%) reported ever smoking, and 16.3% (95% CI = 13.5% to 19.0%) reported being current smokers. Current smokers averaged 7.6 (95% CI = 6.0 to 9.3) cigarettes per day. Current smoking prevalence was highest among men and lowest among college graduates. Prevalence of smokeless tobacco use was 24.1% for ever-use and 7.2% for current use and showed a strong male predominance of use.
Introduction
Tobacco use is an important health risk behaviour for cancer, [1] [2] [3] [4] [5] [6] non-malignant respiratory disease, and cardiovascular disease. [1] [2] [3] [4] [5] [6] [7] [8] Smoking is the leading cause of preventable death, accounting for more than 400 000 deaths in 1990. 9 Surveillance of tobacco use is an essential component of health promotion and disease prevention programmes.
In New Mexico, interventions to control smoking and tobacco use among American Indians have been hampered by inadequate surveillance data about tobacco use. The primary surveillance tool in New Mexico has been the Behavioural Risk Factor Surveillance System (BRFSS), 10 a national surveillance system that uses telephone interviews to identify risk factors associated with chronic disease, including both cigarette and smokeless tobacco use. Although the proportion of American Indians included in the national BRFSS data appears to be representative, 11 data for New Mexico show an under-representation of American Indians. American Indians comprise 8.9% of the New Mexico population, but from 1986-1995 the BRFSS interviewed only 319 American Indians, which represents 2.6% of the total interviews. Reasons for this under-representation include telephone noncoverage; under-sampling in rural areas, where most New Mexico American Indians reside; and possible cultural biases in the survey instrument.
To conduct a more comprehensive investigation of the prevalence of tobacco use among rural New Mexico American Indians aged 18 years and older, we developed the American Indian Behavioural Risk Factor Survey (AIBRFS), which adapted the national BRFSS for use with the American Indian population. The objectives of the survey were to estimate the prevalence of non-ceremonial tobacco use, including smokeless tobacco; and to describe tobacco use patterns by age, sex, and educational attainment.
Methods
Our survey, the AIBRFS, was administered by telephone to 1275 rural New Mexico American Indians aged 18 years and older residing throughout the state of New Mexico. The survey focused on rural communities because 88% of the New Mexico American Indian population reside in rural areas. 12 The AIBRFS used an 80-item questionnaire adapted from the BRFSS, a national surveillance system administered by the US Centers for Disease Control and Prevention, for the telephone interviews. Although questionnaire items were worded exactly as on the BRFSS, the introduction, question order, and transitional phrases of the questionnaire were adapted for use with the rural American Indian community, based on input from an American Indian advisory committee. Question items about tobacco use were distinguished as "non-ceremonial tobacco use". The questions addressed ever and current use of cigarettes and smokeless tobacco, number of cigarettes smoked, and quitting behaviour.
Tobacco Control 1998;7:156-160 Data were collected by computer-aided telephone interviewing (CATI) and paperand-pencil recording methods. Because data from a commercial survey firm indicated that relatively few (18.9%) of rural New Mexico numbers were unlisted (unpublished data, Survey Sampling Inc.), we used published household telephone samples that targeted general geographical areas to increase the eYciency of our sample. We defined rural areas as including all areas of New Mexico except Bernalillo County, Doña Ana County, and the City of Santa Fe. Quality control activities included standardised interviewer training, onsite supervision, and verification callbacks to a random sample of 60 survey respondents within 10 days of the initial telephone interview to monitor the authenticity and accuracy of the interviews.
All data were edited, coded, and combined into one data set for analysis with SAS (version 6.12) and SUDAAN (release 7.0) software. [13] [14] The response rate was calculated using the Council of American Survey Research Organization formula, which apportions call dispositions with unknown eligibility status to dispositions in the same proportions as those existing among calls of known status. The calculated response rate for the survey was 74.0%. The sample of respondents included an over-representation of women, people with college education, and people with an annual household income over $15 000, when compared with the general population of American Indians aged 18 years and older in New Mexico ( years for 10th grade, and so on.) Sample weights were computed as the inverse of the sample fraction for each age/sex/education category. Education information was missing for two respondents and cigarette use was unknown for seven. All proportions and means were computed on the remaining 1266 respondents.
Results

SAMPLE REPRESENTATIVENESS
To ascertain whether the sample of New Mexico American Indians identified through the AIBRFS reflected the characteristics of this population as identified through the 1990 census, we made comparisons by age, sex, educational attainment, income, and tribe (table 1). The age distribution and tribal aYliation of the survey respondents reflected those of the 1990 census, but gender, income, and education distributions were diVerent.
CIGARETTE SMOKING
Smoking was not common among rural American Indians in New Mexico. The prevalence of ever-smokers (100 cigarettes or more in their lifetime), which includes current smokers, was 38.5%; the prevalence for current smokers was 16.3% (table 2) . Men were more likely than women to have ever smoked, and to be current smokers of cigarettes. Lower educational attainment was associated with a higher prevalence of current or ever-smoking. Those aged 45-64 had a higher prevalence of ever-smoking compared with those aged less than 45 years. Current cigarette smoking did not show a consistent pattern with increasing age, although younger respondents tended to have higher prevalences of current smoking.
Current smokers averaged 7.6 cigarettes smoked per day. Older respondents tended to smoke more cigarettes per day than younger respondents. Among current smokers who reported smoking cigarettes each of the 30 days before our survey, 20 (45.5%) estimated that they smoke between 1-5 cigarettes per day, nine (20.5%) estimated 6-10 cigarettes per day, 10 (22.7%) estimated 11-20 cigarettes per day, and five (11.3%) reported more than 20 cigarettes per day.
Of the 188 current smokers, 70 smoked fewer than 30 days out of the past 30, 115 smoked on each of the 30 days, and information was missing for three. Of the 115 who smoked every day, 58 reported that they had stopped smoking for at least one day in the past 12 months; the unweighted proportion is 50.4%, and the proportion for the population is 56.3%.
Of the 261 former smokers, 102 had stopped within the past five years, 137 had stopped more than five years ago, 13 were never regular smokers, and information was missing for nine. The crude proportion of respondents who stopped within the past five years was 40.5% and the weighted proportion for the population is 43.5%.
SMOKELESS TOBACCO USE
About a quarter of the rural American Indian population had ever used smokeless tobacco (table 3) . Younger respondents and men were more likely to have ever used smokeless tobacco or to be current users. Individuals with some college education had a lower prevalence of current use.
Discussion
Giovino et al reported a nationwide decrease in the prevalence of tobacco use, but found the prevalence to be higher for cigarette smoking, non-cigarette tobacco smoking, and smokeless tobacco use among American Indians, Alaska Natives, and non-Hispanic blacks compared with Hispanics and Asians/Pacific Islanders. 15 Other researchers have also reported a high prevalence of tobacco use among some American Indian groups. [16] [17] [18] [19] [20] [21] [22] [23] Regional diVerences for cigarette smoking prevalence were reported in 1968 by Sievers, 24 who reported that smoking was lower among American Indians in southwestern states than among those of other regions.
According to our findings, cigarette smoking prevalence is lower among rural New Mexico American Indians compared with American Indians of other regions, the general New Mexico population, and the American population as a whole. Our survey results show that 16.3% of rural New Mexico American Indians currently smoke cigarettes. The prevalence of cigarette smoking is estimated to be 25.7% for the American population, 19.6% for all New Mexicans, and 42.2% for American Indians and Alaska Natives nationwide. 15 Although our findings show a lower prevalence of cigarette smoking for rural New Mexico American Indians than for American Indians nationwide, all New Mexicans, and the American population overall, we found trends by age and sex to be similar to those reported by other researchers. The prevalence of ever-users of cigarettes was lower in the younger age groups, but the prevalence of current use tended to be higher among the young. However, among current smokers of cigarettes, the number of cigarettes smoked was lower among younger persons: a mean of 6.6 cigarettes per day in the youngest age group compared with 12.2 cigarettes per day in the oldest age group. This suggests that interventions need to be targeted toward older as well as young American Indians.
We observed a substantial diVerence in the prevalence of ever-smokers and current smokers between American Indian men and women, with the prevalence of ever-smoking and current smoking among men double that for women. However, the prevalence of current smoking among rural New Mexico American Indian men (21.2%) is lower than for all men nationwide (28.8%), and for all American Indian men (53.7%). 25 The prevalence of smokeless tobacco use among rural New Mexico American Indians is higher than the national prevalence and the prevalence among New Mexicans overall. We found that 7.2% of rural New Mexico American Indians currently use smokeless tobacco, a figure higher than the overall prevalence of 4.4% nationwide and 3.3% in New Mexico. 15 We found significant diVerences in prevalence of smokeless tobacco use by age, sex, and educational attainment. The highest prevalence was in the young age groups for current users (7.2%) and ever-users (24.1%) of smokeless tobacco. Other investigators have also found a higher prevalence of smokeless tobacco use among young American Indians. [26] [27] [28] [29] [30] [31] [32] [33] In a national survey Glover et al reported that 17% of American Indian college students had used smokeless tobacco, 34 and Hoover et al found that 33% of Canadian native children between the ages of seven and 21 were current users. 27 Smokeless tobacco use is particularly prevalent among young American Indians in the northwestern [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] and southeastern [20] [21] [22] [23] [24] [25] [26] [27] [28] United States. In 1990, Bruerd found smokeless tobacco use to be prevalent at a rate of 55.9% among young New Mexico American Indians in the ninth and 10th grades, 28 which is higher than our findings for those aged 18 years and older in the rural New Mexico American Indian population.
Prevalence of smokeless tobacco use was higher among men than among women in New Mexico. Similar findings have also been reported by other researchers investigating the prevalence of smokeless tobacco use among American Indians. [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] Smokeless tobacco use was also associated with educational attainment; prevalence of current use among high school graduates was 8.9% compared with 2.5% for college graduates.
Regional diVerences have been reported for smokeless tobacco use among American Indians. Smokeless tobacco use was found to be particularly prevalent among Alaska Natives and Canadian American Indians. [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] Yet documentation of both cigarette smoking and smokeless tobacco use among southwestern American Indian tribes, including those of New Mexico, has been limited. Our survey findings parallel those published by Sievers in 1968, which reported the prevalence of smoking to be lower among southwestern American Indians than among those of other regions. 24 We lack data to allow us to explain the heterogeneity in smoking behaviours among ethnic groups in New Mexico or among American Indian tribes.
Our ability to interview 1266 rural New Mexico American Indians about tobacco use in the AIBRFS telephone survey at a rate of approximately one completed interview per hour indicates that it is possible to collect timely data on tobacco use for this population. These data allow us to measure progress toward achieving health objectives such as Healthy People 2000, 35 and to assess the impact of interventions targeting rural New Mexico American Indians.
Despite the eYciency of the AIBRFS telephone survey with rural New Mexico American Indians, our research is subject to methodological limitations. The AIBRFS sample diVered from the United States census data for New Mexico American Indians in sex (our sample contained more women than men), income level, and educational attainment. Our sample over-represented respondents with an annual household income over $15 000, and those with an educational attainment of more than a high-school diploma. We adjusted our survey results to reflect the published demographic characteristics of New Mexico American Indians, but the adjustment had surprisingly little eVect on the survey results. However, validation studies are needed among rural New Mexico American Indians to evaluate the magnitude of potential biases of our telephone research methodology. Pearson et al 36 and Peterson et al 18 conducted validation studies of their telephone surveys with American Indians to determine the potential eVect of telephone non-coverage bias, and found that respondents with telephones may diVer in their health risk behaviours from those of comparable socioeconomic groups without household telephones. In addition, because of small sample sizes in various demographic subgroups, we could not stratify data by multiple demographic factors to examine possible diVerences in tobacco use prevalence among these subgroups.
Smoking prevalence among rural American Indians remains lower than for American Indians residing in other regions of the United States and among the general population of New Mexico. Ever-smoking and current smoking were almost twice as prevalent among males than among females. Older smokers appear to be at higher risk because they report a higher mean number of cigarettes smoked per day. Targeted interventions are needed to maintain the generally low proportion of smokers in this population and to increase cessation among men and older smokers.
